Emerging infectious diseases caused by fungal taxa are increasing and are placing a substantial burden on economies and ecosystems worldwide. Of the emerging fungal diseases, chytridomycosis caused by the fungus Batrachochytrium dendrobatidis (hereafter Bd) is causing a global amphibian extinction. The host frog does have come internal innate immunity, as well as additional resistance through cutaneous microbial communities, leading to the development of probiotic bacterial therapies with mixed results. Unknown is the role of fungi in the protection against Bd infection, and as such, we examined the overlapping roles of bacterial and fungal microbiota in pathogen defense with a combination of high-throughput sequencing and culturing of symbiotic fungi from poison arrow frogs (Dendrobates sp.). Our analyses revealed that abundance of cutaneous fungi contributed more to pathogen defense (~45%), than bacteria (~10%) and these 
Introduction
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Amphibians are participants in the sixth great mass extinction (Wake and Vredenburg 
Materials and Methods
95
Sample collection 96 Frogs were housed on exhibit at the New England Aquarium (Boston, MA, USA) and in 97 its related holding facility 12 kilometers south in Quincy MA. All frog species on exhibit at the 98 New England Aquarium were housed in a single tank. This 3 m 3 display had a glass public 99 facing front and a solid fiberglass housing. It has an 80 L sump for water reserve that is pumped 100 up to the exhibit. Water and bioifim samples were collected from the sump. The frogs at the
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Quincy holding facility were housed in species-specific pens. In 2015, holding cages were plexiglass with a paper-towel floor with reserve water pool. in QIIME. We then filtered our fungal dataset against our Bd inhibiting/facilitating isolates. We 
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We assessed the stress response of frogs to probiotics using water-borne corticosterone 220 release rates. Corticosterone is the primary amphibian stress hormone and water-borne 221 corticosterone release rates are highly correlated with circulating corticosterone levels measured 222 from plasma (Gabor et al. 2013 ). An hour after removing the toads from probiotic treatments, (Fig. 1) . All frogs were enriched in bacteria from the families Aeromonacaceae,
288
Enterobacteriaceae, Pseudomonadaceae, and Xanthomonadaceae and from the genera
289
Cryseobacterium, Flavobacterium, and Comamonas (Fig. 3A) . Dendrobates leucomelas, the containing a large number of a highly divergent fungal taxon from the phylum Ascomycota, a 295 taxon unknown at the kingdom level, and from the genus Cladosporium (Fig. 3) . Compared to 296 the other frog species, D. leucomelas was enriched in anti-fungal taxa from the phylum 297 Ascomycota, in particular taxa from the families Chaetomiaceae, Lasiosphaeriaceae, and the 298 genus Pestalotiopsis, suggesting an important role for these taxa in Bd defense.
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To determine the interactions between Bd-enhancing and inhibiting taxa within the 300 bacterial and fungal datasets we performed a bipartite network analysis (Fig. 4) (Table S1 ). These probiotics were previously isolated from the target host species. 
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Pyrosequencing reveals highly diverse and species-specific microbial communities in sponges 520 from the Red Sea. The ISME Journal, 5, 650-664. 
